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of most so f tu "а 
vided bu the 
their students 
grams are too е 
ten. Thru thes 
inanimate compute 
ed to teach, but 
anticipate a chi 
ere thus veru in 
teaching medium. 
quence students 
€ighty percent of 
Standina bu.... Watching crude 
computer animations, slow devel- 
OPping and fancy picture embel- 
Lishments, repetitions displays 
Of the credit and introductory 
Screens, unclear menus, confus- 
ingly abbreviated instruc 
and the Like. Much or 
іс created bu the proar 
and Producers of the ED 
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А in- 
icient method of teachina. 
computers can be of help 

n Providing а student with 
Practice exercises to follow up 
on classroom instruction, bu a 
teacher. H-34 is а proaram 
written for this purpose. 
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Routine H-34 does nothing 


mere fancu than to develop two 
decimal numbers for multiplica- 
tion on paper by the student 
who then enters his answer. The 
computer then checks it and in- 
dicates whether it is correct 
or not. 


There are 


tuo subroutines in 
this 


Program suitable for use 
in Gther programs. The one in 
Lines 1000 to 1@4@ generates 


decimal and integral numbers in 
the range of 1 to 900+. Theu 
afe developed as "strinas" so 
that the individual digits can 
be manipulated. They are then 
converted ta numbers for compu- 
tation and display. 


The subroutine in 500 to 680 
reviews all IHFUT and rejects 
anything that cannot be a valid 

answer. In other words, it 


monitars input £0 that nothing 
Other than positive far neaa- 
tive) numbers of 2 or more dia- 


its get bu. 
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LONG DIVISION, 


GRACE SIX 


Routine H-35 covers pf 
in lona division and 
in construction to 
two routines could 
Combined and suppli 
menu for choosina w 
tion to play, but I 
adaainst this. Multi 
Usually taught seve 
fore long division. 
nat taught concurrent 
there is Little to be 


a combination. 
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It is very easy on the TS2063 
ta convert one similar proaram 
inte another, ас editing is sim- 
ple on this computer. Starting 
With the LISTing of H-S4, I al- 
tered the following tines....- 

5, 10. 20. 40, 100. 5 


80. 129 


lar action ta 
mau need a 
In H-a34 
dent's response 
computer's "ans". апа allowed 
them to differ bu no more than 
„©З in value. In division the 
difference is not a good crite- 
rion as all of the answers will 
be small. Therefore ue used a 
o in the Н-35 routine so 

to score correcttu, the 
erence between the twa vwal- 
divided bu the computers 
е agrees to within 6 signi 
nt Figures. This requir 
the student carry his ш 
с Figures, but it ale 
іс work to this extent. 
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at an added subroutine, 
oa to 1540, which gener- 
ate the traditional division 
symbol which is not on most 
Puters. including the Timex. 
This sumbol, once generated, 
Can be printed out simplu by 
Calling fer CHR$ 146, or bu 
letter "Я" in graphics. In 
tutorial the graphics 
Was Used and the sumbol printed 
in its place. Опе of the manu 
nice features of the Timex is 
its abilitu to mix graphics and 
text at anu time and anu where 
on the screen, Most other 
computers, operating in basic, 
Cannot do this. 


com- 


the 
this 
letter A 


You can use this subrautine 
in @ther programs and can add 
UP 10 19 additional special 
symbols. More than 20 can be 
added but an explanation of the 
method will have to wait for an 
Other dau. The first two sub- 
routines can also be incorporat— 
ed into other programs. They 
mau need to be altered slightly 
to suit your application. 


Uarren Fricke 


H- 34 


с REM ss "I-15" 1-6-20, UF 
18 REM ++ MULTIPLICATION, 
GRACE SIX 


20 RANDOMIZE 
за CLS : LET Р=@ 


40 PRINT “You are expected ta 
be Within "ӘЗ af the correct 
answer to be marked correc 
te. 


5@ FOR I-1 TO 16 

60 GO SUB 18090: LET Hl-'RL N$ 
70 GO SUB 1092: LET N2=VAL NS 
80 LET ans =Hlsne 

90 PRINT “QUEST ION Ho. “GT 
100 PRINT " '5 H1; хо ":iH2;" = 


1180 INPUT T$: GO SUB 500 

115 LET try=VAL HS: FRIHT t 

120 IF ABS iíans-tíu);.03.THEH G 
о TO 154 


130 PRINT " Correct. Press E 
HTER." 

140 LET F-F41: GO TO 160 

150 PRINT " Wrong. Answer 15 

“Jans: PRINT " ress ENTER.” 


Pres 
i160 INPUT z$: NEXT І 
170 PRINT ^"Your score ш 

out оғ 10. Press 
с play again.” 

180 INPUT z$: GO TO 

19e 

500 REM ++ INPUT MONITOR 

510 LET Н%-Т% 

515 IF LEN T$:2 THEN GO TO 560 
S20 IF T$(lia"+" OR T$i1)-z"-" T 
НЕН LET T$-T$í2 ТО) 

550 со та вее 

560 FOR T=1 TO 120: NEXT Т: 60 
TO 110 

600 FOR T-1 TO LEN T$ 

AHC T£(T) «»"." THEN GO TO 110 
620 MEXT T 


610 IF (T$(T) z"O" OR TITIAN 


630 LET 5=@ 

640 FOR T-1 TO LEN T$ m 
65@ IF T#(Ti="." THEN LET 5-841 
660 IF 5:1 THEN 60 TO 118 


670 NEXT T 

680 RETURN 

eoa 

1000 REM ++ NUHBER GENERATOR 
1010 LET AS=STRS (14900*RHDxRHD? 
+" 000" 

1020 LET w=24INT (56xRHD? 

1020 LET H$=A$i1 TO w) 

1040 RETURN 


You are expected to be within 
„ОЗ cf the correct answer to 
be marked correct. 


QUESTION No. 1 
197.9 X 11 = 2176.9 
Press EHTER. 


QUESTIOH No. 2 
3.3 X 354 = 1168.2 
Correct. Press ENTER. 


QUESTION No. 2 
144 X 114 = 16514 
Wrong. Answer is 16416 
Press ENTER. 
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5 БЕМ xx "I-17", 1- 
18 REM sx LONG CIVIS 
GRACE SIX 


20 RANDOMIZE : cO SUB 1500 
se CLS : LET F=0 


6-20. UF 
тон, 


40 PRINT "You are expected to 
be correct in the first Б signi 
ficant fig- ures to be marked co 


rrect.* 
50 FOR I-1 TO 10 
60 co SUB 180820: LET Hl-'"RL H$ 
70 GO SUB 1080: LET Ne=VAL NS 
68 LET ans=Ni-vne 
98 PRINT | "QUEST ION Ho. “;I 
108 PRINT " ', H1; = "[He;," = 


110 INPUT T$: GO 5UB 500 

115 LET try=VAL H$: PRINT try 
120 IF ABS (ane-try) ғап= > 1Е-5 Т 
HEN GO TO 150 
130 PRINT " Corre 
HTER." 
140 LET F=F+1: GO TO 160 
150 PRINT " Wrong Answer it 
“ians: PRINT " Pr 

160 INPUT z$: NEXT 

170 PRINT "Your score wat ";F; 
“out of 1а. Press EHTER t 
о play again." 

180 INPUT z$: GO TO 30 

190 

500 REM ++ INPUT HONITOR 

S10 LET Н%-Т% 

515 IF LEN T#<¢2 THEN GO TO 560 
сәй IF T$(í1)2"«" OR T&$ií1)z2"-" T 
НЕМ LET Ts=TSte ТО) 

ssa eo TO 60a 

S60 FOR T-1 TO 120: NEXT T: 430 
TO 118 

600 FOR T=1 TO LEN T$ 

610 IF (Ts(T)<"O" OR THE(TI3"9") 
анс T$iT) «»"." THEN GO TO 110 
620 NEXT T 


63@ LET 5=@ 

648 FOR T=1 TO ЕН TS 

650 IF T$íT)z"." THEN LET 5-541 
660 IF 5›1 THEN GO TO 118 


670 NEXT T 

6850 RETURN 

690 

1000 REM ++ NUMBER GENERATOR 
1010 LET H$-zSTRS$ (14900*RHD*RHD? 
+" O00" : 

1020 LET ш-г-ІМТ  (6sRHD?! 

1030 LET NS=AS(1 TO ш) 

1040 RETURN 

1050 

1500 REM ++ GENERATE = SYHBOL 
1510 FOR T=USR "a" TO USR “a+? 
1520 READ ш: POKE T.w: NEXT Т 
1530 CATA 0,24,0.255.0.24,0,0 
1540 RETURN 


You are expected to be corr 
in the first 6 significant 
ures to be marked correct. 


QUESTION No. 1 
33 + 77.8318 = 0.425991 
Correct. Press ENTER. 


QUESTION Ho. 2 
116.6 + 12.9 = 
Correct. Pres 

a 


QUESTION No. 
209 + 3.79436 = 55.162 
Wrong. Answer is 55.081752 
Press ENTER. 


The Logic Operator, NOT 


panei A 

For manu of us, Computer toa- 
ic is a bit difficult to under- 
Stand, and articles Like the. 
one reputed to be bu Sharon Z. 
Aker in the July “ай issue or 
UPDATE muddies the water тоге. 
On page i4, under the title of 
Priorty, the article states 
that NOT B«C is interpreted as 
(NOT B)»C. This is urong. NOT 
sPPlies to the entire expres- 
Sion B«C as the « Operator has 
8 higher priority than NOT and 
the computer will €ValuUate B«xC 
fifst. Look at page 228 of the 
manual for a priority listing. 

NOT applied to a condition 
сап result only in a logic val- 
ve of ð or 1, regardless af the 
appearance of the condition, 
For example, сспсідег..... 

NOT X = 50 

This is interpreted by the 
computer ас.... 

NOT (X = SQ) 

If X does equal 50, the condi- 
tion, X = 50, is TRUE and re- 
SULts іп a logic value or i for 
this condition. Then NOT 1 has 
а logic value or о, * 

Converselu, if X has a Value 
OF anything other than 50, the 
Condition is considered FALSE, 
апа X = 50 results in a Logic 
value of в. Then NOT 80, in 
turn, has a. logic value or 1; 
and the THEN action will take 
Place. 


Че can show this 
test ргозгат....... 


10 LET X = 5a 
20 IF NOT X = Sd THEN PRINT 


(X = 50) THEN 
PRINT "OK" 
40 PRINT "End of test" 


Now change the value of X in 
Line 18 to anything but БӨ and 
lines 20 and 38 wilt Print out 
their strinas. Why? Because 

= 50 is not TRUE and its toa- 
ic Value becomes р. Now, NOT 9 
gives a logic value of 1. Hs 
the entire expression has a loge 
iC Value of 1, the THEN action 
takes place. 


by a short 


The parentheses in line 30 
are not necessary, but if you 
wish to make the €Valuation of 
sn expression clear, use them. 
The computer simply ignores 
sSuperrtuous Parentheses, and 
€ValUates X = 59 first because 
оғ the priortu of the = орега- 


tor. 


Let's go a step Further. The 
computer considers alt loaic on 
а numerical basis. То the com- 
PUtEr, everu Logic term that іс 
TRUE if assigned the number 1; 
Otherwise it gete a 0, Ue can 
put this to a test by addina 
Lines such ас the Following ta 
our test program..... 


15 PRINT X = Бо 
25 PRINT NOT X = Sa 
35 PRINT NOT iX = 50) 


and we will get nothing but the 
numbers 1 andvor 9, on printcut 
OF these Lines, 


You can get the same response 
by evaluating a i 3 

Yourself and 
resulting 
Computer line, Instead GF 
20 as written above, write it 


8а5....... 


20 IF 1 THEN PRINT "Yves" 
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and the computer will Print the 
strina. Change the 1 1с 0 and 
the computer Will nct Print the 
String. As we said be rare, the 
computer recognizes every thing 
but © as the number i. $o now 


vse something like -3 in place 
orf the 1. Again, the line wilt 
Print Out the String word. 

If uou get this concept or 
logic well established in your 
Mind, you will have Little or 
по tfroubie with logic NOT rear 


here on in. 


There is uet ancther usu оғ 
treating logic NOT. You can 
change anu expression uherein 
it appears to an €quivalent ane 
bu recalling that it merely re- 
verses logic TRUE and FALSE. In 
doing so, NOT drops the 


Expression, Ба МОТ X = 50 can 
be replaced bu X <> 50. Shatt 
Ue try another? Ок. NOT Y » 10 
Сап be replaced bu Y ‹= 10, I 
Personally don’t prefer this 
Way of handling NOT because we 
tend to forget how the Computer 
аен treats this unique OPper- 
ator. 


Uarren Fricke 
- а» 
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TIMEX LOGIC, PART I 


15 Not intended to imply that 
Other computers cannot Perform 
i қ They сап do the 
Same thing by devious means but 
need more programming Lines апа 
consume more time in so doing. 
RpProPriate logic can cut a lat 
or corners. 


Line 12, that Follows 
atement containing a 

91C condition, The c 
On OF the Line is tup 
most, but not all, togi 
me&nts..... IF “some log 
dition" THENG ice cs 


10 IF Х›5 THEN PRINT "OK" 


^ne 


Nn I 
In ti (n J se. 
N e c eati 
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X25 is read X"greater than" 
5, is a logic Condition 
ог relation. 

Х...іс- a Variable that may 
have anu numerical 
value. 

? «means “greater than" & 
15 one of six symbol 
Uperastof$, =, <, >, 
<=, =, Bhd <9. Refer 
іс page 223 ор € 
manual ror their mean- 
ings, 

Line 12 means that if X is 
9f€ater in value than S, Print 
the uord "OK", Whatever fol- 
lows THEN is the action to be 
taken, which can be almost ny- 
thing. Simple ас this statement 
SEEMS to be, the Computer must 
evaluate the lagic condition er 
X»5 before it can act property, 
It does this by Making a com- 
Parison between X and 5, and 
then substituting a “logic val- 
ve of 1" ror the Condition if 
the condition is TRUE, or a 
"Logic value or o" for the con- 
dition if it is FALSE. It fFol- 
lows that the condition Will be 


the time the computer works on 


this line, and the comparison 
1S made. 


SPECTRUM 


Although the computer it 
igns a logic value or 1 
E condition, it considere 
number other than Q ta be 
ical TRUE, even negative num- 
Thus а logic value оғ D 
a FALSE condition and 
f logical value denotes 
с ition. НЕГ СЕ, logic 
fiente&d. Ue can tect 
i a Program tiñe.. 


іл 


amoa 
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re 0 0 ce 0-0 
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the logic conditi 
TRUE, and the com 
tuted a logic vat 
the condition, B 
E 
L 


“сот 


have the compute 
the response wit 
logic value of a T 


If we change the value of X 


in line 5 to sau 3 and RUN the 
Program again, nothing printe 
Gut. This is because the come 
PUtef assigned а logic value car 
© to the X55 condition, as it 
is now FALSE. As before, and by 
direct entru, ask the Computer 
to PRINT X55. The response Will 
be 9, the current logical value 
or x»5. 


Now DELETE tine 5. Hnd in 
line 10 in place oF the condi- 
tion X55, substitute 1, the log ¬ 
ic value far a TRUE Comdition. 
RUN the one-line Program and 
the word "OK" will print. It 
Will also print "OK" no matter 
What numerical vatue if substi- 
tuted for X25, even negative 
values. Tru some. But if a 9 
is Substituted for X55, indi- 
cating a FALSE condition, noth- 
ing prints out, 


It is important to realize 
that the conditions referred to 
а= TRUE or FALSE do not involve 
morals nor are they indicative 
Of desireabilitu in any way. 
They are merety terms handed 
down from a branch оѓ mathemat— 
ics that was in existance Lena 
before the Timex computer. You 


X«5, ог Х=5, etc. 


NOT is unique ас a Logic срег 

ог. It іс the only one or 

em that is also a function; 
it always has a f i 
ument 


i 
iX sumbolt operato 
beve AND and OR. 


Chapter we 
it number 
Conditiorz 


3 
4 К с 
criented, and that 
€ replaced by 
ic 
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which are TRUE 
the computer 
Gr 1, and Cond 
FRLSE are гері 
value af а, F ( 
Statements cori 

Lagic condition vsuell 
ne Problem to understan 
€r to devise when crea 
ргоагат, or to determi 
effect іп one that іс 
existing. 
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But there are numercuse acca 
SIGNS where tuc or mare Candi- 
tions must be acted upon daint- 
ly before the computer can take 
proper actian. This if done by 
appropriately cannectina the 
logic conditions With the logic 
cperators, AND and OR. 

, AND can be likened ta connect- 
ing tuo logic comditions in ser— 
i€t, £0 that both conditions 
Must be considered, one and 
then the other, berare proper 
action can be taken. Such a 
Statement might appear ас..... 
IF X»Y AND Cz& THEN.... 

In a diagram arrangement this 
fame statement can be =Һошп aS... 
IF Roy AHD c=6 THEN 


In such а diaaram we might 
consider ET Functioning 
to be simila ta the Flow aor 
current in an = i i 
cuit. The tua conditions might 
then be analogous іс switches 
in the circuit, closed if а can— 
dition is TRUE and open if it 
іс FALSE, Sa witvatly, this dia— 
агат shows that AND requires 
beth conditions to be TRUE ror 
current to flow arid the THEN 
action to take place. 


QR, in a statement, can be 
likened іс connecting two logic 
conditions іп parallel so that 
if either condition is TRUE, 
its branch conducts and the 
THEN action takes Place. Such 
а statement and ite correspond- 
img disaram might (сек like the 
rGllowing exsmple...... 


IF Х>Ү OR Cz6 THEN.... 


Statements may become mare 
complex than these, but no mat- 
ter how many logic conditions 
there тау be, Such а statement 
па always be diagramed by 
groupings OF zeries and paral- 
lel circuits, The resulting 
diagram Mill be relatively ғасы 
іс analyze. Where both AND and 
OR conditions occur in a state- 
тегі, connect the AND candi- 
tiens first а м 
ргісгіч than 
Following сіз 


8 ЯМС You OR Y-2 
o8 


This 3fatfied 
by Fire AWD cori 
ditions £. ches 
and then na | -магісыс 
branches lel. It would 


in parat 
2 е 


end up (ікеге...., 


IF 

From this diagram ane Cari 
readily eee that the THEN ac- 
tion will take place ir агу cone 
cf the three branches contains 
nothing but TRUE comditions, rer 
gardlesez or the status cor the 
other tuo branches. For ехап- 
ple, if X іс єдиа{ ta С (rerer 
ta the top branchi, the THEH 
action occursz, 

Parentheses, having a high 
priortu orf 125, wall afrect the 
Logic af a statement іп which 
the appear. Priarty requires 
that the computer consider them 
first and the resulting diagram 
should show this. Insert score 
Parentheses at random into the 
prewicus statement and it might 
(сок UKE әлагә 


IF іх<4 OR X»&1 AHC 
We R Үшг AND 2428) THEN.. 


Connectina the Elements uith- 
in the parentheses first, we 
get this diasram..... 

x I4 


IF AND 
K+ i 


Now it should be apparent at 
а giance that there are 4 paths 
bu which current can Flow, thus 
four possible combinations or 
conditions that will praduce a 
THEN action. 


HA 


TIMEX LOGIC, PART II 
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In the use oí diaarams, one 
can work backwards Fram a dia- 
gram to produce a statement or 
logic that will cover any can- 
C€ivable set of conditic А Tt 
сап be of Considerable kelt ta 
a programmer. It eliminates une 
certainty and guess work, and 
Perhaps the need for a lot ar 
trial and error testing. 


Although we used numerical 
conditions hfoughcut these il- 
lustrations (because theu need 


less space to shou), conditions 
containing STRINGS are very com— 
mon and can alsa be TRUE or 
FALSE. They would form dia- 
grams in a similar manner. Lat- 
€r in this series ue uill en- 
counter some. 

This might be ae асса а place 
а= anu to inject a word of cau- 
tion When using a Condition 
Such as Yz2 in the Preceding 
statement. If the value of the 
Wariable Y is ta be computed by 
the program, it may show up 
With a vatue оғ £34 1.99999999, 
dEPENdINgG upon the Factors used 
and the arithmetical Operations 
Which praduce it. The computer 
does not consider such а value 
to be equivalent to 2, in a 
Comparison, Бо you might want 
to write the condition Bees sss 


INT (Y+.1)=2, or what ever else 
might be needed to avoid a 
faultu comparison. 


In the next 
explore ather 
rangements, a 
Sides these t 
Timex. 


chapter, we will 
Boctean logic ar- 
nd ЕСТЕ others be- 
hat are uniquely 


$4.00 


TIMEX LOGIC, PART I 
EEE 
NOT is used princi 


mo 


at 
verse the logic value o anoth- 
ег logic operation. ‚їп expres- 
sions like NOT X=Y, ir X=Y is 


TRUE (logic value 1), NOT X=Y 
is FALSE (logic value д). Tf 
XzY is FALSE, then HOT X=Y is 
TRUE. In this combination, the 
Timex computer evaluates the 
operation X=Y first, as the 
logic sumbot = has а ргісгіч 
higher than NOT. Parenthes 
thigh priarty) around the aper- 
ation XzY are not needed to do 
this, but may be Used sometimes 
i The Timex. compu- 
ter simply ignores superfluous 


NOT can be eliminated, if de- 
Sired, by inversing the expres- 
sion that it modifies. For €x- 
ample, МОТ X=Y can be replaced 
bd X«»Y. But use Саге in so do 
ing. The inverse or X9Y іс 
X«zY, and not simply X<Y. 


DES are Limes when NOT can 


For CREME Le, NOT X means that 
if X has a value of B, NOT X 
has a logic value of 1. IF X 
has a value other than ©0, NOT X 
has a logic value оғ в. 

int one can appreciate that 
HOT "something" will always 
have a logic value or Bor 1, 
and nothing etse. 


In Part II we wilt show how 
compound Loaic statements can 
be built up using the combining 
Logic operators, AND and OR. 
And, hou the Timex computer сог 
Siders the priarty of all oper- 
ations, including those assign- 
€d to logic conditions, so that 
it can do "first things first”; 
thus arriving at the proper 
action to take in any Situation. 


Warren Fricke 
8-9-3883 
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has been said here before 
that the computer is a number 
Oriented machine. Every thing 
that it does, it does bu the 
manipulation of numbers. Basic 
is 3 language akin ta English, 
devised solelu for the benefit 
cf US humans. The computer it- 
self doesn't need Basic, and 
early models of computers did 
not have it. All of the Basic 
commands, operations, sumbols, 
€tc, used bu programmers are 
converted immediately into code 
numbers bu the computer for ite 
own use Then to communicate 
back to us, the computer kindly 
replaces the numbers with a 
language that ше can more read- 
ily understand, In an 88-bit 
computer such as the Timex, 
there are only 256 distinct num ~ 
bers in a bute, from 8 to 255, 
but these numbers have differ- 
ent meanings to the computer, 


depending upon How and where 
That’s why, for 
example, the number 201 can 
represent RETURN in a machine 
code instruction, and the sum- 
ed in a loaic condi- 


i asic, That's шһы @ in 
logic is set aside to mean 
FALSE. and anu other number in 
Similar circumstances signifies 
TRUE. 

Hnother computer trait we 
wish to emphasize again is the 
way it responds tc priority. 
Friorities are listed on paae 
223 or the manual. Add paren- 
theses, priority 16, ta this 
litt. Every thina that the com- 
puter does, it does in the ar- 
der dictated by priority. Basic 
statements, including logic, 
are scanned tert to right оп a 
Program line, instructions frol- 
Lowed according to priority, 
highest firzt, then the next 
highest, until all cperatiornz 
are considered. 

Let’: put thete two logic con— 
sideration ta a test with the 
following short prcearam..... 

5 LET Yee ГЕ 

10 PRINT 5 + УҮжб 

Lock at line 10. It doesn't 
contain a logic condition, but 
Ffioritu is needed toe perform 
the mathematics at the proper 
time. The = symbol has priarty 
higher than the + sumbol, ea ч 
the computer does the multipli- 
cation first, and then adds the 
result to 5, THE answer, 17, 
will appear if you RUM the pro- 
aram. 


- 18 - 


Hext substitute an = mark far 
the + sign in line 10..... 
5 LET Yza2 


18 FRINT 5 + ¥=6 


Now there is a logic condi- 
tion in line 1а, but the + sign 
has a higher priortu than the 
equal symbol, so the computer 
adds 5 to 2 and gets 7. Then 
it looks at the condition 7-6. 
It comPares the two numbers and 
finds that they are not equat. 
So it Prints out a a, the logic 
value of a FALSE condition. E 
Change the 6 in Line 1@ to a 7? 
and RUN the program again. You 
"ill now get a printout of 1, 
indicating that the logic value 
of 7-7 is 1, indicating a TRUE 
condition. 


Consider the manner in which 
the Timex computer evaluates or 
alters the value of a variable. 
Seemingly this construction mau 
took Like a departure from the 


Priority rule. Enter the fol- 
lowing lines..... 


5 
10 LET T = T43 


15 PRINT T 
t 


Heeting his for the first 
time. one might conclude that 
this is arithmetically incor- 
rect. How can a number be equal 
іс itself plus 37 Here literal 
Meaning gives шач to computer 
talk, and it means change T ta 
be equal to itself plus 3. In 
this situation the - mark is an 
"assianment operator”. having a 
Pricrity of 1, placing it at 
the veru bottom of the Priority 
scale. In ancther senge LET T= 
Can be considered s suntax ar- 
rangement, a grouping of char- 
acters that perform а particu- 
lar function last and indepen- 
dant cof the other operations in 
the statement, How change tine 


10 of this little Proaram to 
(ead... 


10 LET T =T = Т 


RUM it and the answer comes 
Out 1. This is because the com- 
Puter considers this Line to be 


equivalent to... 


10 LET T-a (тет) 


Now (T=T) is true for all 
Values of Т; so it has a toaic 
value of 1. Hence T itself be- 
comes 1. Ge a step further and 
add another - T.... 


1o EET eS ST 


hit and the answer comes 
up e. This if because the com- 
PUter evaluates Line 10, in 
Stages aes fottoys..... 
10 LET T=(T4T)=T. which is... 
10 LET Т-( 1 }=T. which іс... 
10 LET T= (¢i1=T) Which boils 


10 LET T= @ 


And the final answer will be 
€ nc matter how manu times we 
add an -T. LET appears in manu 
lines containing logic condi- 
tions. Tru the fotlewina in our 
little proaram.... 


10 LET T = T = со 


Since T ha 
fore aettina t 
condition T = 
ical @ and T f 
UE af а alsa. 
оғ SO when 


т 


е” 


would 


паго! 


“ 
1 
Р n 
€ of 1 also. 
e af T will 
Pending upon 


горгіаіе logic expressions 
€ the computer to make 
€cisiorns with a paucity 
ог characteres. To the 
г this means less 
€quired, conservina 
Concise statements 
{єг as a-rute;-a- 
. Expe@ienced Pro- 
ld up a,fePertgire 
loaicaserct cuts. Cons idi a 
ere one might want 
ither a 41 or а;-1. 
random. JSefuUL if Back Bnd 
ih, UP and down motions are 
uired. An expression like 
following will do it.... 


e* 0 In OQ 3 0V DUO" TO O 2 тю 
TNO ом 0 рио «C3 
+ 
ка! 

w 
in 


fm^ 


LET K = 1 - 2s( RND > .5) 


The condition in parentheses 
Will be TRUE half of the time 
and FALSE the other half. Sa it 
miaht have a logic value of 1 
or а. From here on the proced- 
ure if pure math. A logic val- 
UE Gf 1 makes K = -1, and а 
logic value of @ makes K= 41 


galore, especi 


Ф „~ 


ression like 

à і ап be replaced 
Simply bu IF B. This is because 
and value that В would have 
Other than @ would be consider- 
ed logical TRUE, The same aoes 
for an expression like... 


IF 17 sn с ае, 
same as... 
IF 17 s n 


Which is the 


4 
IF TRUE.... (п<>0) - {i 


We can have other mixtures of 
arithmetic and loaic operations 
and priaritu will decide the 
outcome. Consider this one.... 


S LET D = 6: LET E - 5 
10 PRINT D «8 - E 


Before you RUN this, take a 
гч at the answer, remembering 
at the negative sian has a 
idher priority than the < mark 
using the computer to consid- 
the condition to be 8 - 5 or 
As 3 is not 


In the fourth Part of this 
Series we wilt took at some 
logic expressions not available 
on other computers. Expressions 
that enable Timex ргоагаттіпа 
іс be more concise when the 
оссасіоп arises, and theu can 
be used. 


Uarren Fricke 
Revised 10-28-89 
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